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(57)Abstract: 

PROBLEM TO BE SOLVED : To improve interpolation processing and to enhance color 
reproductivity in a single plate electronic camera using a color mosaic filter. 



SOLUTION: Average values R\ G' and B' of each signal R, G and B are calculated 
within 5x5 pixel area with a remarked pixel as a center in an electronic camera using 
an RGB mosaic filter (S3). For instance, in a remarked pixel where a B filter is 
laminated, when a signal value in the remarked pixel is B, the interpolation value g of G 
is calculated as g=G , +B-B\ and the interpolation value r of R is calculated as r=R'+B-B' 
(S4). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electronic camera characterized by interpolating the signal value of a 
color which calculates the average of a signal value according to a filter color in the 
predetermined field centering on an attention pixel in the veneer-type electronic camera 
using an optoelectric transducer and a color filter, and is different from the filter color of 



said attention pixel based on this average and the signal value of an attention pixel. 
[Claim 2] The color filter and Blue of Green And electronic camera characterized by 
interpolating the signal value of a color which calculates the average of a signal value 
according to a filter color in the predetermined field centering on an attention pixel in 
the veneer-type electronic camera using color filters other than Red, changes the 
average into Blue and a Red signal, and is different from the filter color of said attention 
pixel based on this average and the signal value of an attention pixel. 
[Claim 3] The electronic camera according to claim 1 or 2 characterized by interpolating 
the signal value of a filter color which is different from the color filter of said attention 
pixel based on the average of the signal value of a pixel with the color filter of the same 
color as the color interpolated about said attention pixel the signal value of an attention 
pixel, the average of the signal value of the pixel which has the color filter of the same 
color as an attention pixel in said predetermined field, and in said predetermined field. 
[Claim 4] When said color filter has a Green filter at least and calculates a Green signal 
value with interpolation about the attention pixel of filter colors other than Green When 
the average of the signal value of the pixel which has a Green filter for the average of 
the signal value of the pixel which has the color filter of the same color as an attention 
pixel for the signal value of an attention pixel in X and said predetermined field in X' 
and said predetermined field is made into G* It is g=G'+beta (X-XO about the 
interpolation value g of the Green signal about said attention pixel. 

It is g=G'+beta (G G'), when it asked by carrying out, and an attention pixel is an 
attention pixel of a Green filter color and the signal value is set to G. 
The electronic camera according to claim 1 or 2 characterized by carrying out and 
calculating the interpolation value g of a Green signal. 

[Claim 5] said color filter - Red, Green, and Blue a filter - respectively - having - an 
attention pixel - Red and Blue each signal value, when asking with interpolation The 
average of the signal value of the pixel which has the color filter of the same color as an 
attention pixel for the signal value of an attention pixel in X and said predetermined 
field X', They are Red and Blue when the average of the signal value of the pixel which 
has a Blue filter for the average of the signal value of the pixel which has a Red filter in 
said predetermined field in R f and said predetermined field is made into B\ It is 
r=R'+beta (X-X') about the interpolation values r and b of a signal. 
b=B'+beta (X-XO 

The electronic camera according to claim 1 characterized by asking by carrying out. 
[Claim 6] the configuration which has filter colors other than Red and a Blue filter while 
said color filter has a Green filter at least - it is - an attention pixel Red and Blue 



each signal value, when asking with interpolation They are Red and Blue about the 
average of the signal value calculated according to the filter color in said predetermined 
field. It changes into signal value r' and b\ They are Red and Blue when the average of 
the signal value of the pixel which has the color filter of the same color as an attention 
pixel for the signal value of an attention pixel in X and said predetermined field is made 
into X 1 . It is r^r'+beta (X-X 1 ) about the interpolation values r and b of a signal. 
b=b'+beta (X-X') 

The electronic camera according to claim 2 characterized by asking by carrying out. 
[Claim 7] The electronic camera of any one publication of claim 4*6 characterized by 
setting Above beta as adjustable according to the modulation transfer function MTF of 
optical system. 

[Claim 8] The electronic camera of any one publication of claim 1-7 characterized by 
making said predetermined field into the 5x5-pixel field centering on said attention 
pixel. 

[Claim 9] The electronic camera of any one publication of claim 18 characterized by 
equipping the pixel of the same filter color with the memory which memorizes the sum 
of the same location on these two or more lines, and the signal of the same color, 
respectively, and interpolating in said predetermined field using the storage value of 
this memory about two or more lines on a par with the same location on Rhine. 
[Claim 10] The electronic camera characterized by amending limb darkening with a 
lens to at least one side and coincidence of white balance adjustment and a gain 
adjustment. 

[Claim 11] The image-processing approach which is the image-processing approach that 
divide an image field into two or more blocks, and two-dimensional orthogonal 
transformation coding about the image data of each block performs compression of 
digital image data, and restoration, and is characterized by constituting so that 
processing which reduces a high frequency component after defrosting may be 
performed, while performing processing which emphasizes a high frequency component 
before compression. 

[Claim 12] The image-processing approach according to claim 11 characterized by 
detecting the boundary part of said the block of each and making said high frequency 
component process about said detected boundary part. 

[Claim 13] The image -processing approach according to claim 11 or 12 characterized by 
making said restoration perform about the image data read from the semiconductor 
memory of said electronic camera with which the image data which performs said 
compression records the digital image data which are image data obtained by the 



optoelectric transducer in the electronic camera, and were compressed. 

[Claim 14] The image-processing approach according to claim 13 that said optoelectric 

transducer is characterized by having a mosaic-like color filter. 

[Claim 15] the image-processing approach according to claim 14 which is the 
configuration that processing which interpolates and calculates the signal value of the 
filter color of said attention pixel and a different color in said electronic camera is 
performed, and is characterized for the processing which emphasizes the high frequency 
component before said compression by said interpolation processing, simultaneously 
carrying out. 

[Claim 16] The image-processing approach of any one publication of claim 11*15 
characterized by processing said high frequency component by the convolution. 
[Claim 17] The image-processing approach according to claim 15 characterized by 
performing emphasis processing of said high frequency component only about a 
luminance signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of compression of the 
image used in the electronic camera which calculates the signal value of a filter color 
and a different color with interpolation, this electronic camera, etc., and restoration 
processing for every pixel in the veneer-type electronic camera using an optoelectric 
transducer and a color filter in detail about an electronic camera and the 
image -processing approach. 
[0002] 

[Description of the Prior Art] From the former, a color filter is put on each of each pixel 
of optoelectric transducers, such as CCD, and the veneer type electronic camera which 
acquires a color picture signal is known. Luminance signal with which high resolution is 
demanded in said veneer type electronic camera as shown, for example in drawing 2 
(Green signal) Chrominance signal which is two kinds as which resolution is not 
comparatively required of the remaining part while arranging the Green filter for 
obtaining in checkers (Red, Blue signal) Red for obtaining, and Blue The color filter of 
the shape of a mosaic arranged so that each filter might become checkered is used. 



[0003] Moreover, although it consists of R, G, and B as shown in drawing 2 as said color 
filter, there are some which consist of combination, such as others, [W, G, Cy, Ye], [G, Cy, 
Ye], and [Mg, G, Cy, Ye]. In addition, in W, cyanogen and Ye show yellow and, as for 
White and Cy, Mg shows a Magenta. In the above veneer type electronic cameras, since 
only any one information on R, G, and the B would be acquired for every pixel when 
using the color filter which consists of R, G, and B, for example, interpolation count was 
performed about the picture signal and there was a case where the data of R, G, and B 
were obtained by each for every pixel. 

[0004] For example, in the configuration which uses the mosaic filter of R, G, and B, a 
U.S. Pat. No. 4642678 number has the indication of a configuration of making into the 
Green signal value of an attention pixel the average of four G filter pixels which adjoin 
an attention pixel, when calculating a Green signal value with interpolation in the pixel 
of R filter or B filter. Moreover, a Red signal value and Blue When calculating a signal 
value with interpolation The Red filter and Blue which adjoin an attention pixel The 
signal value of the pixel of a filter, It is based on the Green signal .value interpolated in 
the contiguity pixel concerned, and the Green signal value (if it is G filter pixel and is an 
original signal value, R, and B filter pixel interpolation value) in an attention pixel, and 
they are a Red signal value and Blue. There is an indication of a configuration of 
carrying out linear interpolation of the signal value. 

[0005] Moreover, the interpolation direction which performed pattern recognition of an 
edge and was suitable for the recognized pattern is set to "the digital camera using the 
newly developed compression and interpolation processing" of Society of Photographic 
Science and Technology of Japan fine imaging symposium collected works (1995), and it 
has the indication of a configuration of interpolating using the signal value of the pixel 
of this interpolation direction. Furthermore, a U.S. Pat. No. 5373322 number has the 
indication of a configuration of searching for the inclination of the chrominance signals 
Blue and Red over an attention pixel, determining the direction which was suitable for 
interpolation from this inclination, and calculating a interpolation value in 
interpolation of a Green signal in the configuration equipped with the mosaic filter of R, 
G, and B as shown in drawing 2 . 

[0006] The example of the interpolation operation of the G signal G34 in the pixel R34 of 
R filter shown below at drawing 2 and the G signal G43 in the pixel B43 of B filter is 
shown. In the interpolation operation of G34, the inclination over R32, R36, R14, and 
R54 to R34 is first calculated from a bottom type. 

Hdiff^ I (R32+R36)/2-R34 1 Vdi&= | (R14+R54)/2-R34 1 here, Hdiff will express 

horizontal inclination to R34, and Vdiff will express vertical inclination. 



[0007] And it is referred to as G34= (G33+G35) / 2 at the time of Hdiff<Vdiff, is referred 
to as G34= (G24+G44) / 2 at the time of Hdiff>Vdiff, and is referred to as G34= 
(G24+G44+G33+G35) / 4 at the time of Hdiff=Vdiff. 

[0008] Similarly, in the interpolation operation of G43, the inclination over B41, B45, 
B23, and B63 to B43 is first calculated from a bottom type. 

At the time of HdifP= | (B41+B45)/2-B43 I Vdifif= I (B23+B63)/2-B43 I and Hdiff<Vdiff It is 
referred to as G43= (G42+G44) / 2, is referred to as G43= (G33+G53) / 2 at the time of 
HdifB>Vdiff, and is referred to as G43= (G33+G53+G42+G44) / 4 at the time of 
Hdiff^Vdiff. 

[0009] On the other hand, interpolation of R signal and B signal has the composition of 
performing linear interpolation using the signal of the pixel of R filter which adjoins the 
pixel and the pixel concerned of G filter, and B filter. Below, the interpolation operation 
expression of the R signals R33, R43, and R44 is shown. 

R33=(R32-G32) (+ (R34-G34))/2+G33R43=(R32-G32) (+(R34-G34) +(R52*G52)+ 
(R54-G54))/4+G43R44=(R34-G34) (+ (R54-G54))/2+G44 again The interpolation 
operation expression of the B signals B33, B34, and B44 is shown below. 
[0010] B33=(R23-G23) (+ (R43-G43))/2+G33B34=(R23-G23) (+(R25"G25) +(B43-G43)+ 
(R45-G45))/4+G34B44=(B43-G43) (+ (B45-G45))/2+G44 - on the other hand In said 
electronic camera, what compression processing of the image data is carried out, and is 
recorded on semiconductor memory etc. from the former is performed, and the approach 
which used orthogonal transformation coding is mainly used for this compression 
processing. 

[0011] For example, in JPEG compression, after orthogonal transformation of the RGB 
code is carried out by DCT (Descrete Cosine Transform) by making 8x8 pixels into one 
unit, Huffman coding of it is quantized and carried out, and it serves as compressed 
data. In case compressed data is saved or transmitted and compressed data is thawed 
(expanding), above-mentioned reverse is followed and an image is restored. As 
mentioned above, orthogonal transformation coding has the problem that the 
phenomenon (henceforth block distortion) in which the joint of a block becomes 
unnatural in a defrosting image (expanding image) occurs in order to divide an image 
field into two or more blocks and to perform it, and the approach for reducing this block 
distortion was proposed variously. 

[0012] for example, in JP,63-236088,A There is an indication of a configuration of that 
orthogonal transformation coding is performed as blocks overlap. To JP,3*166823,A To 
those of a configuration of giving a low pass filter about the part judged to be the flat 
part of an image with an indication, and JP,4-2273,A Random noise is added near the 



boundary of a block, or there is an indication of a configuration of giving a low pass filter. 
Further to JP,6-113147,A **** of a configuration of judging the existence of distortion 
from a boundary and covering a low pass filter over a part with distortion to an image 
with block distortion, - certain ** 
[0013] 

[Problem(s) to be Solved by the Invention] by the way, by the interpolation approach in 
the mosaic filter indicated by said U.S. Pat. No. 4642678 number Blue In the filter pixel, 
in case a Red signal value is calculated with interpolation, only the signal value of 
Green and Red is used. Similarly by the Red filter pixel Blue They are Green and Blue 
in case a signal is interpolated. It has composition only using a signal value. In 
interpolation of R signal value in B filter pixel, and interpolation of B signal value in R 
filter pixel, since it was the configuration of not using the signal value of an attention 
pixel for a interpolation operation, by said interpolation approach, there was a problem 
that the repeatability and sharp nature of a color will become low. 

[0014] moreover, by the approach of performing pattern recognition of an edge and 
determining the direction of a interpolation operation There is a problem that an 
operation burden will be large in order to distinguish the pattern of an image, and 
interpolation processing will become slow. Moreover, in order to interpolate B and R 
signal value like the above-mentioned case based on the signal value of G, B, or G and R, 
without using the signal value of an attention pixel, there was a problem that the 
repeatability of a color was low. 

[0015] furthermore, in the case of a U.S. Pat. No. 5373322 number Since it has opted for 
interpolation of G signal which is a luminance signal from the inclination of R which is a 
chrominance signal, and B signal, Since linear interpolation is performed using G signal 
which there is a problem that amendment will be performed regardless of the 
inclination of G, and was interpolated also about interpolation of a chrominance signal, 
In order for there to be a problem that the repeatability of the color of the whole image 
is low and to judge inclination, there is a fault that processing will become slow. 
[0016] moreover, since said each **, although interpolated using the pixel which adjoins 
the pixel or attention pixel of the direction of one dimension in a technique, since there 
were few pixels to refer to, there had been a problem that the repeatability of a color 
was low, with this configuration. It says [ it / there is a problem that it will be necessary 
to perform different processing from the standard compression approach when making 
a block overlap in the approach of reducing said conventional block distortion, and / 
with the configuration which adds random noise / by addition of a noise / that an image 
is ruined ] on the other hand, and was problematic. Moreover, in the configuration over 



which distinguishes a flat part and a low pass filter is covered, and the configuration of 
judging the existence of block distortion and covering a low pass filter, since distinction 
processing was required, the operation burden may have become high, and image 
quality may have been reduced on the contrary by processing as distinction processing 
is unsuitable. 

[0017] This invention is made in view of the above-mentioned trouble, in a veneer-type 
electronic camera, the repeatability and sharp nature of a color are high, and ** is also 
aimed at offering short interpolation processing of the processing time. Moreover, this 
invention is an easy image processing and aims at offering the approach that block 
distortion can be reduced without being accompanied by deterioration of image quality. 
[0018] 

[Means for Solving the Problem] Therefore, in the veneer-type electronic camera which 
used the optoelectric transducer and the color filter, invention according to claim 1 
calculated the average of a signal value according to the filter color in the 
predetermined field centering on an attention pixel, and was taken as the configuration 
which interpolates the signal value of the filter color of said attention pixel, and a 
different color based on this average and the signal value of an attention pixel. 
[0019] You may consist of combination, such as [W, G, Cy, Ye] besides the mosaic filter of 
R, G, and B, [G, Cy, Ye], and [Mg, G, Cy, Ye], as said color filter. And a predetermined 
field is set up focusing on the attention pixel which performs interpolation processing, 
and it asks for the average of the signal value of the pixel by which the laminating of the 
filter of the same color was carried out into said predetermined field, and has considered 
as the configuration by which a interpolation value is calculated with this average and 
the signal value in an attention pixel. 

[0020] Invention according to claim 2 is the color filter and Blue of Green. And in the 
veneer-type electronic camera using color filters other than Red, the average of a signal 
value was calculated according to the filter color in the predetermined field centering on 
an attention pixel, the average was changed into Blue and a Red signal, and it 
considered as the configuration which interpolates the signal value of the filter color of 
said attention pixel, and a different color based on this average and the signal value of 
an attention pixel. 

[0021] By this configuration, it is Blue. And when using color filters other than Red, 
such as W, Cy, Ye, and Mg, the average of these signals is changed into Blue and a Red 
signal, and it uses for a interpolation operation. In invention according to claim 3, it 
considered as the configuration which interpolates the signal value of a filter color 
which is different from the color filter of said attention pixel based on the average of the 



signal value of a pixel with the color filter of the same color as the color interpolated 
about said attention pixel the signal value of an attention pixel, the average of the 
signal value of the pixel which has the color filter of the same color as an attention pixel 
in said predetermined field, and in said predetermined field. 

[0022] for example, when it is the case where the mosaic filter of R, G, and B is used and 
a Red filter interpolates a Green signal in the attention pixel by which the laminating 
was carried out While a Red filter calculates average R' of the signal value of the pixel 
(an attention pixel is included) by which the laminating was carried out in the 
predetermined field centering on an attention pixel When the signal value which the 
Green filter calculated average G' of the signal value of the pixel by which the 
laminating was carried out in said predetermined field, and was acquired by the 
attention pixel is set to R, it is the interpolation value G of a Green signal G=R+G* " It 
can ask as R\ That is, a Red filter makes the value which added deflection with the 
average of the Red signal of an attention pixel, and the Red signal in a predetermined 
field to the average of the Green signal in a predetermined field the interpolation value 
of the Green signal in the attention pixel by which the laminating was carried out. 
[0023] When said color filter has a Green filter at least and calculates a Green signal 
value with interpolation about the attention pixel of filter colors other than Green in 
invention according to claim 4 When the average of the signal value of the pixel which 
has a Green filter for the average of the signal value of the pixel which has the color 
filter of the same color as an attention pixel for the signal value of an attention pixel in 
X and said predetermined field in X' and said predetermined field is made into G' It is 
g=G'+beta (X-XO about the interpolation value g of the Green signal about said 
attention pixel. 

It is g=G'+beta (G*G f ), when it asked by carrying out, and an attention pixel is an 
attention pixel of a Green filter color and the signal value is set to G. 
It considered as the configuration which carries out and calculates the interpolation 
value g of a Green signal. 

[0024] According to the above-mentioned interpolation value g, when beta is enlarged, it 
becomes high, and the sharp nature of an image will make it small and will pretend 
ignorance. Here, it may be the case where the signal of R, G, and B finally needs to be 
acquired, or the filter colors of an attention pixel may be any other than R and B, such 
as Ye, Cy, Mg, and W, and it has become a interpolation type applicable also to color 
filters other than R, G, and B mosaic filter. 

[0025] invention according to claim 5 - said color filter - Red, Green, and Blue a filter - 
respectively - having - an attention pixel - Red and Blue each signal value, when 



asking with interpolation The average of the signal value of the pixel which has the 
color filter of the same color as an attention pixel for the signal value of an attention 
pixel in X and said predetermined field X f , They are Red and Blue when the average of 
the signal value of the pixel which has a Blue filter for the average of the signal value of 
the pixel which has a Red filter in said predetermined field in R* and said 
predetermined field is made into B\ It is r=R'+beta (X-XO about the interpolation values 
r and b of a signal. 
b=B'+beta (X-XO 

It considered as the configuration ask by carrying out. 

[0026] Also in the above-mentioned configuration, when beta is enlarged, it becomes 
high, and the sharp nature of an image will make it small and will pretend ignorance. 
In invention according to claim 6, while said color filter has a Green filter at least Red 
and Blue the configuration which has filter colors other than a filter - it is " an 
attention pixel - Red and Blue each signal value, when asking with interpolation They 
are Red and Blue about the average of the signal value calculated according to the filter 
color in said predetermined field. It changes into signal value r* and b\ When the 
average of the signal value of the pixel which has the color filter of the same color as an 
attention pixel for the signal value of an attention pixel in X and said predetermined 
field is made into X', it is r=r'+beta (X-X) about the interpolation values r and b of Red 
and a Blue signal. 
b=b'+beta (X-XO 

It considered as the configuration ask by carrying out. 

[0027] It is the case where the mosaic filter which consists of combination of G, Cy, and 
Ye is used as a color filter, sets to a pixel with the filter of Cy and Ye, and they are Red 
and Blue. When calculating a signal value with interpolation, while asking for average 
G' of G in a field, Cy, and each Ye, Cy 1 , and Ye\ color conversion of this average is carried 
out at b* and r\ And they are Red and Blue by changed b' and substituting r' for said 
interpolation type r=r'+beta (X-XO, b=b'+beta (X*X f ). A signal value can be calculated 
with interpolation. 

[0028] In invention according to claim 7, it considered as the configuration which sets 
Above beta as adjustable according to the modulation transfer function MTF of optical 
system. MTF of optical system (Modulation Transfer Function) Since it changes with 
drawing of a lens, and focal distances, Above beta is set as adjustable that MTF 
degradation should be amended. In invention according to claim 8, it considered as the 
configuration which makes said predetermined field the 5x5-pixel field centering on 
said attention pixel. 



[0029] Although considering the repeatability of a color to make a field large is desired, 
since a false color will increase near an edge if a field is made large, it is desirable to 
consider as about 5x5 pixels. In invention according to claim 9, in said predetermined 
field, it had the memory which memorizes the sum of the same location on these two or 
more lines, and the signal of the same color, respectively about two or more lines to 
which the pixel of the same filter color is located in a line with the same location on 
Rhine, and considered as the configuration in which it interpolates using the storage 
value of this memory. 

[0030] According to this configuration, since the addition result of a lengthwise direction 
(one dimension) is beforehand memorized by memory when asking for the signal 
average in a field, the contents of processing at the time of asking for a two-dimensional 
average (total of a signal) will be simplified. On the other hand, invention according to 
claim 10 is characterized by amending limb darkening with a lens to at least one side 
and coincidence of white balance adjustment and a gain adjustment. 
[0031] According to this configuration, simultaneously with white balance adjustment 
or a gain adjustment, amendment of limb darkening which is the phenomenon in which 
the brightness of a circumference part falls to the core of an image is performed to white 
balance adjustment and a gain adjustment, and coincidence. When carrying out the 
multiplication of the multiplier and amending it to a signal value with said coincidence 
amendment for for example, white balance adjustment or a gain adjustment, it realizes 
by amending and using by the multiplier for amendment of the multiplier set up for 
white balance adjustment or a gain adjustment of limb darkening. 

[0032] On the other hand, invention according to claim 11 divided the image field into 
two or more blocks, it was the image-processing approach that two-dimensional 
orthogonal transformation coding about the image data of each block performed 
compression of digital image data, and restoration, and while it performed processing 
which emphasizes a high frequency component before compression, it constituted it so 
that processing which reduces a high frequency component after defrosting might be 
performed. According to this configuration, before dividing an image field into two or 
more blocks like JPEG compression, performing two-dimensional orthogonal 
transformation coding and compressing image data, processing which emphasizes a 
high frequency component is performed and compression processing is performed about 
the image with which this high frequency component was emphasized. And processing 
which reduces a high frequency component is performed after defrosting (expanding). 
That is, as the high frequency component is beforehand emphasized about all fields, and 
it can give, without performing existence of the block distortion by reduction (low pass 



filter) of the high frequency component after defrosting, and distinction of a flat part, it 
enables it to reduce block distortion by the easy image processing. 

[0033] In invention according to claim 12, the boundary part of said the block of each 
was detected and it considered as the configuration which" makes said high frequency 
component process about said detected boundary part. For example, in JPEG 
compression, since two-dimensional orthogonal transformation coding is performed 
using 8x8 pixels as 1 block, the boundary of each block classified by these 8x8 pixels 
after defrosting is detected, and a high frequency component is processed about this 
boundary part, i.e., the part which block distortion generates. 

[0034] In invention according to claim 13, the image data which performs said 
compression considered as the configuration to which said restoration is made to carry 
out about the image data read from the semiconductor memory of said electronic 
camera which records the digital image data which are image data obtained by the 
optoelectric transducer in the electronic camera, and were compressed. After according 
to this configuration reading the image data which the optical image was changed into 
image data by the optoelectric transducer, and processing which emphasizes a high 
frequency component before said compression in the electronic camera which 
compresses and records this image data on semiconductor memory was performed, and 
was compressed from said semiconductor memory and thawing it (expanding), 
processing which reduces a high frequency component will be performed. 
[0035] In invention according to claim 14, said optoelectric transducer considered as the 
configuration equipped with a mosaic-like color filter. For example, the chrominance 
signal which is two kinds as which resolution is not comparatively required of the 
remaining part while the configuration which acquires a color picture signal in piles is 
known by each of each pixel of optoelectric transducers, such as CCD, in the color filter 
in the veneer type electronic camera, for example, a Green filter is arranged in checkers 
(Red and Blue signal) Red for obtaining, and Blue The color filter arranged so that each 
filter might become checkered is used. Thus, although this color filter is called a 
mosaic-like color filter in this application since the filter of a different color is put in 
order regularly, neither a filter color nor an array is limited. 

[0036] In invention according to claim 15, in said electronic camera, it is the 
configuration that processing which interpolates and calculates the signal value of the 
filter color of said attention pixel and a different color is performed, and processing 
which emphasizes the high frequency component before said compression was 
considered as the configuration performed to said interpolation processing and 
coincidence. For example, although interpolation count is performed about a picture 



signal and the data of R, G, and B are obtained by each for every pixel since only any 
one information on R, G, and the B will be acquired for every pixel when using the color 
filter which consists of R, G, and B, the processing which emphasizes a high frequency 
component at this time is made to perform to coincidence, and the processing for 
emphasizing a high frequency component is simplified. For example, if a high frequency 
component can be emphasized with the multiplier used by interpolation count, 
emphasis processing of a high frequency component can be performed to interpolation 
count and coincidence. 

[0037] In addition, as said interpolation processing, the interpolation processing 
indicated by claims 1-9 can be used, and a high frequency component can be easily 
emphasized by setup of the multiplier beta of the operation expression especially 
indicated by claims 4*6. In invention according to claim 16, it considered as the 
configuration which processes said high frequency component by the convolution. 
[0038] According to this configuration, a convolution (convolution operation) is made to 
perform emphasis or reduction processing of a high frequency component. In invention 
according to claim 17, it considered as the configuration which processes said high 
frequency component only about a luminance signal. According to this configuration, a 
YCC signal is changed into an RGB code, after changing an RGB code into a YCC signal 
(signal which consists of a brightness Y signal and a color C signal), performing 
emphasis processing of a high frequency component only about said brightness Y signal 
for example, and performing processing which reduces a high frequency component only 
about a brightness Y signal after defrosting. 
[0039] 

[Effect of the Invention] While being able to make the repeatability and sharp nature of 
a color high by performing interpolation processing based on the average according to 
color in the predetermined field centering on the attention pixel which performs 
interpolation processing, and the signal value in an attention pixel according to 
invention according to claim 1, it is effective in a interpolation value being calculated by 
comparatively easy processing. 

[0040] According to invention according to claim 2, they are a Red filter and Blue. Even 
if it is the case where the color filter which is not equipped with a filter is used, there is 
effectiveness of the ability also of ** for the repeatability and sharp nature of a color to 
be high, and make easy processing interpolate. According to invention according to 
claim 3, according to the description in the predetermined field of the signal value of an 
attention pixel, a interpolation value can be calculated by comparing the signal value of 
an attention pixel with the average of the pixel of the filter color same in a 



predetermined field as an attention pixel, with it is effective in the ability to obtain high 
color reproduction nature. 

[0041] According to invention according to claim 4, an edge can be emphasized by 
interpolation processing, with it is effective in the high image of sharp nature being 
obtained. According to invention according to claim 5, it is effective in the ability to 
perform interpolation processing with the sufficient repeatability of a color, making an 
edge emphasize. According to invention according to claim 6, a color filter is Red filters, 
such as G, Ye, Mg, and Cy, and Blue. Even if it is the color filter which is not equipped 
with a filter, there are simple and effectiveness that color reproduction nature is good 
and the interpolation value of R and B can be acquired. 

[0042] According to invention according to claim 7, it is effective in the ability to amend 
degradation of MTF by a diaphragm of a lens or change of a focal distance in 
interpolation processing. According to invention according to claim 8, it is effective in 
the ability to lessen the false color in the edge section. According to invention according 
to claim 9, the average (total of a signal value) in a predetermined field can be 
calculated efficiently, and it is effective in the ability to speed up processing speed. 
[0043] According to invention according to claim 10, it is effective in the ability to amend 
limb darkening with a lens simple. According to invention according to claim 11, it is 
effective in the ability to reduce block distortion by the easy image processing, without 
being accompanied by deterioration of image quality. According to invention according 
to claim 12, it is effective in the ability to reduce block distortion more effectively by the 
easy image processing, without being accompanied by deterioration of image quality. 
[0044] According to invention according to claim 13, in an electronic camera, it is 
effective in the ability to inhibit deterioration of the image quality accompanying 
compression of image data, and defrosting by the easy image processing. According to 
invention according to claim 14, in the electronic camera using a mosaic-like color filter, 
it is effective in the ability to also reduce an artifact to coincidence with block distortion. 
[0045] A high frequency component cannot be made to emphasize using interpolation 
processing of a mosaic-like color filter, and it is not necessary to prepare the function for 
emphasis of a high frequency component separately, and, according to invention 
according to claim 15, is effective in the ability to simplify signal processing. According 
to invention according to claim 16, it is effective in the degree of freedom of processing of 
a high frequency component being high, and being able to apply exact amendment. 
[0046] According to invention according to claim 17, it is effective in the ability to make 
light the operation burden in processing of a high frequency component by making only 
a brightness Y signal into a processing object. 



[0047] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained 
below. Drawing 1 is the block diagram showing the outline of the signal transformation 
path of the veneer-type electronic camera concerning an example. In drawing 1 , the 
optical image from the photographic subject which is not illustrated is irradiated 
through the various filters by which the laminating was carried out to this CCD on CCD 
(Charge Coupled Device)2 as an optoelectric transducer through the taking lens 1, by 
CCD2, carries out photo electric conversion of the optical image of said photographic 
subject, and changes it into an electrical signal. 

[0048] As said various kinds of filters, the mosaic filter 5 which consists of combination 
of color filters, such as the low pass filter 3 which passes low-pass [ of spatial frequency ], 
the infrared cut filter 4 which cuts infrared radiation, RGB, or CMYG, is used, for 
example. After A/D conversion of the electrical signal outputted from said CCD2 is 
carried out, it is once memorized in an image memory 6. 

[0049] In image interpolation section 7a of the image -processing section 7, interpolation 
processing of the image data memorized in said image memory 6 is carried out, and 
color transform processing is further performed in color transform-processing section 7b. 
Next, after adjustment of a gradation property is performed by the gamma transducer 8, 
in the picture compression section 9, as for image data, picture compression processing 
of JPEG (Joint Photographic coding ExpertsGroup) etc. is performed if needed. 
[0050] At the Records Department 10, the image data after compression is recorded on 
record media, such as a memory card and a magneto-optic disk. Here, a series of 
processings of the signal transformation path shown in drawing 1 shall be controlled by 
CPUll. Next, the interpolation processing in said image interpolation section 7a is 
explained in detail. 

[0051] In addition, in explanation of the following interpolation processings, the mosaic 
filter of RGB as shown in drawing 2 shall be used. The mosaic filter of drawing 2 is Red 
and Blue to the remaining part, while arranging a Green filter in checkers. It arranges 
so that each filter may become equally checkered. In the average count section 21 which 
shows the image data read from the image memory 6 of drawing 1 to drawing 3 , the 
average is calculated for every filter color in the 5x5pixel field centering on an attention 
pixel. 

[0052] Although considering the repeatability of a color it is good also as a configuration 
which makes the average value for every filter color calculate in a field with a 
magnitude of 5x5 pixels or more, since a false color will increase near an edge if a field is 
made large, it is desirable to consider as the field which is about 5x5 pixels. On the 



other hand, in the interpolation count section 22 of drawing 3 , as it is the following, a 
interpolation value is calculated. For example, in drawing 2 , the Green signals G34 and 
G43 corresponding to each pixel (attention pixel) of R filter pixel R34 and B filter pixel 
B43 are interpolated from a degree type. 

[0053] G34=R34+G'34- R'34G43=B - 43+G'43-B*43 - here - G'34 and R34 the average 
of the Green signal in the 5x5-pixel field centering on R34 which is an attention pixel, 
and a Red signal being shown - G'43 and B'43 The Green signal in the 5x5-pixel field 
centering on B43 which is an attention pixel, and Blue The average of a signal is shown 
and, specifically, it asks according to a bottom type, respectively. 

[0054] G'34 = G13+G15+G22+G24+G26+G33+G35+G42+G44+G46+G534-G55/12G'43 
=(G22+G24+G31+G33+G35+G42+G44+G51+G53+G55+G62+G64)/12R'34 
R12+R14+R16+R32+R34+R36+R52+R54+R56/9B* " 43 

(B21+B23+B25+B41+B43+B45+B61+B63+B65)/9 - in addition The range which 
calculates the average is not limited to a 5x5-pixel field, but may be 3x3 pixels, 3x5 
pixels, 5x3 pixels, 7x5 etc. pixels, etc., and may perform weighting. 

[0055] Moreover, the interpolation values R33, R43, and R44 of the Red signal 
corresponding to G filter pixel G33, B filter pixel B43, and G filter pixel G44 are the 
followings, and are made and calculated. 

R33=G33+R' " 33-G'33R43=B43+R'43- B'43R44=G - 44+R'44-G'44 - here - the 
above-mentioned ~ the same - R'33 and G'33 the average of the Red signal in the 
5x5-pixel field centering on the attention pixel G33, and a Green signal -- being shown - 
R'43 and B f 43 The Red signal in the 5x5-pixel field centering on the attention pixel B43, 
and Blue The average of a signal is shown and it is R'44 and G'44 further. The average 
of the Red signal in the 5x5-pixel field centering on the attention pixel G44 and a Green 
signal is shown. 

[0056] Furthermore, Blue corresponding to G filter pixel G33, R filter pixel B34, and G 
filter pixel G44 The interpolation values B33, B34, and B44 of a signal are the 
followings, and are made and calculated. 

B33=G33+B* - 33-G'33B34=R34+B f 34- R'34B44=G - 44+B'44-G f 44 - here - B'33, B'34, 
and B'44 Blue in the 5x5-pixel field which centered on G33, R34, and G44, respectively 
The average of a signal is shown. 

[0057] When the above-mentioned interpolation operation is summarized, it comes to be 
shown in Table 1. In Table 1, BGR shows the signal value of an attention pixel and gbr 
shows a interpolation value. 
[0058] 
[Table 1] 
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[0059] As shown in the above-mentioned table 1, high color reproduction nature can be 
obtained by making a interpolation value calculate based on the signal value of an 
attention pixel, and the average of the signal value according to color in the 
predetermined field centering on an attention pixel. As a modification of said table 1, by 
giving a multiplier beta to a interpolation type, it is possible to change the description of 
the interpolated image and this is shown in Table 2. 
[0060] 



[Table 2] 
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[0061] When beta shown in Table 2 enlarges a value, it becomes high, and the sharp 
nature of an image will make it small and will pretend ignorance. However, in the case 
of beta= 0, it is good even if, according to the color filter of each attention pixel as shown 
in Table 3. 
[0062] 
[Table 3] 
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[0063] Although the interpolation approach of the RGB mosaic filter shown in drawing 2 
.was explained above, the class of filter is not limited, it can be adapted for the various 
mosaic filters which consist of combination, such as YMCG and YCG, and the case of the 
mosaic filter of a configuration as shown in drawing 4 ■ drawing 6 is explained here. In 
addition, drawing 4 ■ drawing 6 will show the basic form of the combination of each color 



filter, and the filter configuration of the same pattern will be repeated according to the 
number of pixels of CCD2. 

[0064] The average is calculated for every color in a 5x5 pixels [ picture signal / which 
drawing 7 shows the configuration of image interpolation section 7a in the case of using 
the mosaic filter of a configuration as shown in said drawing 4 - drawing 6 , and was 
read from the image memory 6 of drawing 1 / in the average count section 31 / centering 
on an attention pixel ] field. And signals other than RGB are changed into an RGB code 
in the transformation count section 32. 

[0065] Furthermore, in the interpolation value count section 33, a interpolation value is 
calculated by the predetermined interpolation type. For example, in the case of the 
YMCG mosaic filter shown in drawing 4 , according to several 1, a YMC signal is 
changed in the transformation count section 32 at an RGB code. 
[0066] 

[Equation l] 
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[0067] one above - setting - Ye', Mg 1 , Cy', and G - ' - attention - a pixel ■- a core - ** - 
having carried out - five - x - five a pixel a field - inside - it can set - Ye " a signal 
- a value - Mg - a signal - a value - Cy " a signal - a value - G a signal " a value - 
each - the average it is - said - the average - count - the section - 31 - calculating -■ 
having b ' - g ' - r - ' - said - Ye - ' " Mg - ' - Cy - ' - G - ' - being based - 
changing - having had - R ■-- G - B - the average -- be shown . 

[0068] Moreover, in the case of the YMCG mosaic filter shown in drawing 4 , in said 
interpolation value count section 33, a interpolation value is calculated by the 
interpolation type shown in Table 4. 
[0069] 
[Table 4] 
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[0070] However, in the case of beta= 



0, the output value in the attention pixel G is good 



also as g=G. In Table 4, G, Ye, Mg, and Cy show the signal value of an attention pixel, 
and g, b, and r show a interpolation value. On the other hand, in the case of the YCGW 
mosaic filter shown in drawing 5 , according to several 2, a WYC signal is changed at an 
RGB code. 
[0071] 

[Equation 2] 
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[0072] here - **** W - ' - Ye - ' - Cy ' - G ' " attention a pixel - a core - ** 
having carried out - five x - five a pixel ** a field - inside " it can set " W - a signal 
Ye - a signal - a value - Cy " a signal " a value - G - a signal - a value - each - the 
average - it is " said the average count " the section - 31 - calculating ■■ having - 
b 1 g 1 - r - ' -■ said - W - ' - Ye " ' - Cy - ' - G - ' be based - changing - having 
had - R G - B - the average - be shown - . Moreover, in the case of the YCGW 
niosaic filter shown in drawing 5 , a interpolation value is calculated by the 
interpolation type shown in Table 5. 
[0073] 



[Table 5] 
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[0074] However, in the case of beta= 0, the output value in the attention pixel G is good 
also as g=G. In Table 5, W, Ye, Cy, and G show the signal value of an attention pixel, and 
g, b, and r show a interpolation value. Furthermore, in the case of the GCY mosaic filter 
shown in drawing 6 , according to several 3, a GYC signal is changed at an RGB code. 
[0075] 

[Equation 3] 



[0076] several " three - setting ■* Ye " ' " Cy - ? G - ' " attention " a pixel - a core - 
** - having carried out " five - x - five - a pixel - a field - inside - it can set - Ye - a 
signal a value - Cy - a signal - a value - G - a signal - a value each - the average 
it is ■- said - the average - count - the section - 31 - calculating - having - b - ' - g 
" ' " r " ' - said " Ye " 1 - Cy - 1 - G - ' - be based " changing - having had R - G - B 
- the average be shown . Moreover, in the case of the YCG mosaic filter shown in 
drawing 6 , a interpolation value is calculated by the interpolation type shown in Table 
6. 

[0077] 



[Table 6] 
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[0078] However, in the case of beta= 0, the output value in the attention pixel G is good 
also as g=G. In Table 6, G, Ye, and Cy show the signal value of an attention pixel, and g, 
b, and r show a interpolation value. By the way, although said multiplier beta may be 
given as a fixed value, it is good also as a configuration set as adjustable according to 
MTF of optical system as shown below. 

[0079] The frequency characteristics of said interpolation matrix change, as shown in 
drawing 10 according to a multiplier beta. When, as for said drawing 10, the color filter 
of Red of a primary color mosaic filter or Blue expresses the length of the interpolation 
matrix of the Red signal in the pixel by which the laminating was carried out, or a Blue 
signal, and lateral frequency characteristics and beta is made or more into one, it turns 
out that a interpolation matrix comes to have the property of a band pass filter. 
[0080] On the other hand, since MTF of optical system changes according to a 
diaphragm of a lens or a focal distance, it can measure MTF according to the diaphragm 
of a range and focal distance which are used within a camera, and it can set beta as 
adjustable in order to amend the MTF degradation. For example, it is as follows, when 
MTF of the image photoed by CCD shows a property as shown in drawing 11, and the 
interpolation matrix approximated to amending this MTF at that reverse property is 
. needed, for example, it is made to approximate paying attention to 1 / 2 Nyquist rates. 
[0081] When the frequency characteristics of a interpolation matrix are set to Phnyp, 
Phnyp carries out the Fourier transform of the interpolation matrix of Table 7, and is 
expressed with a degree type. 



Phnyp= 0.333+1.333 beta [0082] 
[Table 7] 
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[0083] It will be set to beta= (Fhnyp+0.333) / 1.333 if the amplitude of a reverse property 
is set to Fhnyp. Moreover, the frequency to observe is good as a frequency with the 
highest resolution of human being's eyes, and can also be doubled also with a perimeter 
wave number band on the average. Moreover, since MTF of a lens changes from the core 
of an image on a concentric circle, it can measure MTF to compensate for this change, 
and can also set beta as adjustable for every pixel location. 

[0084] Next, the efficient count approach in image interpolation is explained. Here, it is 
the case where the RGB mosaic filter of drawing 2 is used, and the example which 
calculates the average in a 5x5~pixel field is shown. The memory for four lines is needed 
to the longitudinal direction of an image for count of the average, and a computational 
procedure is shown for this memory below as add2, add3, add20, and add30 so that it 
may mention later. 

[0085] (1) Input the 3-pixel sum of the lengthwise direction in the 1st, the 3rd, and the 
5th three lines into add3 from from [ when the pixels of the left end in drawing 2 are 
Gil, G31 and G51 respectively ]. that is, the time of making the pixel of the longitudinal 
direction in each Rhine into linel [i], line2 [i], line3 [i], and .... (the number of pixels of i= 
1 - a longitudinal direction) - add - it is referred to as 3[i] =linel[i]+line3[i]+line5 [i]. 
[0086] 

For example, it is set to add3[l] =Unel[l]+line3[l]+line5[l] =Gll+G31+G51add3[2] 
=linel[2]+nne3[2]+line5[2] =R12+R32+R52. 

[0087] (2) Input the 2-pixel sum of the lengthwise direction in the 2nd and the 4th two 
lines into add2 from from [ when the pixels of the left end in drawing 2 are B21 and B41, 
respectively ]. 

It becomes add2[i] =line2[i]+line4 [i], add2[l] =line2[l]+line4[l] =B21+B41add2[2] 
=line2[2]+line4[2] =G22+G42 [ for example, ]. 

[0088] (3) attention - a pixel - G - 33 - a core - ** - having carried out - five - x - five 
- a pixel - a field - inside - it can set -■ R - a signal G " a signal - B - a signal - 



each " the average - R - 33 - ' - G - 33 ' - B - 33 - ' - as follows carrying out - 
calculating . 

R' » =add3 [2] +add3 [4] G* - =add2 [2] +add2 [4] + add3 [l] +add3 [3] +add3 [5] B'=add2 
[1] +add2 [3] +add2 [5] By ^BVRSS^RVGGSS^G' / 13B33 6 (4) drawing 2 , R34 on the 
right of G33 The average of each color when considering as an attention pixel is as 
follows. 

[0089] R'=R'+add3 [6] G - '=G' -add3 [l] +add2 [6] B - '=B' -add2[l] R34 - '=R' - 
/9G34'=G - 712B34'=B74 - in addition R - total of R signal which asked for 'R of +add3 
[6]' by G33 it is - G - 'G in -add3[l]+add2 [6]', and B - 'B in -add2 [l] ? is the same. 
[0090] (5) Furthermore, the average of each color when making G35 on the right of R34 
into an attention pixel is as follows. 

R*=R'-add3 [2] G - '=G' - +add3 [7] -add2 [2] B - '=B' - +add2[7] R35 - '=R' - /6G35*=G 

- 713B35'=B76 - in addition R - total of R signal which asked for 'R of -add3 [2]' by R34 
it is - G - 'G in +add3[7]-add2 [2]\ and B - 'B in +add2 [7]' is the same. 

[0091] (6) Repeat the above-mentioned count successively in a longitudinal direction. 
(7) Next, move an attention pixel to Rhine of B41. Here, it asks for the lateral sum by 
the degree type, and is the above (3). - (6) It calculates similarly in a procedure. 
add20[i] =add2[i] add30[i] =add3[i] add2 [i] =add30[i]-linel [i] or - add2 [i] =add3 [i] 
+line5[i] add3 [i] =add20[i]+line6 [i] ■- in addition Each Rhine memory of add20 [i] and 
add30 [i] is add2 [i] as mentioned above. add3 [i] It is needed in order to evacuate a 
value last time in an updating setup. 

[0092] (8) (3) • (7) The average is repeatedly calculated to all pixels. If the Rhine memory 
is used as mentioned above, compared with that case where a capital degree meter is 
carried out, computational complexity can be reduced for the signal of each pixel 
contained in a 5x5-pixel field for every attention pixel, with it is efficient and 
interpolation processing can be performed. By the way, software can also realize the 
above-mentioned interpolation count by transmitting the image data before 
interpolation to a computer, and the example of the interpolation approach by software 
processing is shown in the flow chart of drawing 8 or drawing 9 . 

[0093] The flow chart of drawing 8 shows interpolation by the software processing when 
using a RGB mosaic filter. First, it distinguishes whether image data was read (Si), and 
interpolation count is continuously completed about all pixels (S2). all - a pixel - 
******** interpolation - count - ending -- **** a case -- **** attention -- a pixel 
the neighborhood - a pixel (pixel in a 5x5-pixel field) - ******** each - a color every 

- the average - R - ' - G - 1 - B ' - calculating (S3) . 

[0094] and - said the average -R-- , --G-- , -B-- , -- using " interpolation a value 



- r — g *■ b *■ calculating - (•■ S4 --) . If said calculated interpolation value is outputted 
(S5), said processing of S3-S6 will be repeated until set the following attention pixel (S6), 
it makes it distinguish whether it returned to said S2 and interpolation was completed 
about all pixels and it ends about all pixels. 

[0095] The flow chart of drawing 9 shows interpolation by the software processing when 
using the YMCG mosaic filter of drawing 4 . First, it distinguishes whether image data 
was read (Sll), and interpolation count is continuously completed about all pixels (S12). 
all " a pixel - ******** interpolation - count ending - **** - a case ~ **** 
attention " a pixel " the neighborhood - a pixel - ******** each - a color - every 
the average - Ye - ' - Mg - ' - Cy - ' - G - ' - calculating (S13) . 

[0096] next - said - the average - Ye -- 1 - Mg - 1 - Cy - 1 ~ G - ' - r - • - g - ' - b - 1 ~ 
changing (S14) . and - said - r " ' - g - ' - b " ' - using - the interpolation values r, g, 
and b - calculating (S15) . If said calculated interpolation value is outputted (S16), said 
processing of S13-S17 will be repeated until set the following attention pixel (S17), it 
makes it distinguish whether it returned to said S12 and interpolation was completed 
about all pixels and it ends about all pixels. 

[0097] By the way, if limb darkening of a lens is made to amend to said white balance 
adjustment or/and gain adjustment, and coincidence, computational complexity can be 
mitigated to them and said limb darkening can be made to amend to them in an 
electronic camera, although the white balance adjustment and the gain adjustment 
which amend output dispersion for every pixel of CCD are generally performed. For 
example, the multiplication of the multipliers Ar, Ag, and Ab is carried out to the signal 
of r, g, and b by which interpolation processing was carried out as mentioned above. 
Carry out the multiplication of the multiplier for amending limb darkening to the 
multipliers Ar, Ag, and Ab which perform a white balance and a gain adjustment, in 
case a white balance and a gain adjustment are performed, and it is amended. The 
amended this multipliers Ar, Ag, and Ab are used, and it is the signal value rO after 
adjustment, gO, and bO. It is made to obtain. If the multiplier for amendment of limb 
darkening is set to alpha here, this multiplier alpha will be decided by the 4th power 
rule of the cosine generally known, and if expressed briefly, it will become like a bottom 
type. 

[0098] alpha=l / cos4omega above omega is omega=tan, when it is the value decided by 
the focal distance and distance of the image point outside a shaft, and the shaft top 
image point and each distance is set to f and x, as shown in drawing 12. It is set to -1 
(x/f). On CCD, alpha will change only one eighth of the total numbers of pixels, and 
should just have data of alpha of this number in the camera. And the multiplication of 



this multiplier alpha and the multipliers Ar, Ag, and Ab set up for the white balance and 
the gain adjustment is carried out, the new multipliers Ar, Ag, and Ab are recorded on 
memory, and the multiplication of these recorded multipliers Ar, Ag, and Ab and the 
signal of r, g, and b by which interpolation processing was carried out is made to 
perform. 

[0099] If length of an image and horizontal size are set to H and W and it will amend 
limb darkening as mentioned above although multiplication processing of the count of 
3xHxW is needed in performing white balance adjustment, a gain adjustment, and 
limb-darkening amendment according to an individual, the count of multiplication 
processing becomes 3x (4+H [ HxW/]/2), and can mitigate the count of multiplication 
processing. In addition, amendment of limb darkening may be a configuration made to 
perform to either and coincidence of white balance adjustment and a gain adjustment, 
and may be a configuration made to perform to coincidence with both. 
[0100] Next, compression of the image data in the veneer-type electronic camera with 
which the above interpolation processings are performed, and defrosting (expanding) 
are explained. Drawing 13 does not show the configuration of the electronic camera 
shown in drawing 1 more to a detail, and the optical image from the photographic 
subject which is not illustrated is irradiated on CCD (Charge Coupled Device)55 
through the mosaic filter 54 which consists of combination of color filters, such as a 
taking lens 51, a low pass filter 52, an infrared cut filter 53, RGB, or CMYG, by CCD55, 
it carries out photo electric conversion of the optical image of said photographic subject, 
and changes it into an electrical signal. 

[0101] After A/D conversion of the electrical signal outputted from said CCD55 is 
carried out, it is once memorized in an image memory 56. The image data recorded on 
said image memory 56 is changed so that a signal value that a photograph was taken 
under the standard light source may be first approached by matrix (l) 57. Next, it is 
changed by matrix (2) 58 so that the stimulus to human being's retina may be 
approached. However, reverse is sufficient as the processing sequence of matrix (l) 57 
and matrix (2) 58. 

[0102] next, the suitable white point comes by gain control 59 as - three values - 
respectively -- multiplier twice it is carried out and, thereby, a white balance is taken. 
Next, by matrix (3) 60, it changes so that it may become suitable when a signal value is 
displayed on CRT, and according to the gamma property of CRT, a gradation curve is 
further adjusted by the gamma control 61. 

[0103] Furthermore, processing which compresses image data by JPEG compression etc. 
in the picture compression section 62 is performed, and the this compressed image data 



is recorded on semiconductor memory 63. While the signal from flicker distinction 
equipment 65 etc. is inputted and CPU64 controls actuation of each of said processing 
section, it inputs the signal from the outside through an external interface 66. Moreover, 
memory 67 is memory in which writing of data and read-out are performed by said 
CPU64. 

[0104] Here, in said picture compression section 62, as it is shown in drawing 14, 
compression and defrosting (expanding) are performed. Processing which emphasizes 
the high frequency component of image data first before compression is performed, and 
as shown in drawing 14, after that, DCT (Descrete Cosine Transform) is performed per 
8x8 pixel block, and Huffman coding is quantized and carried out and it becomes 
compressed data. Although above-mentioned reverse is followed in case compressed 
data is thawed (expanding), processing which reduces a high frequency component after 
defrosting is performed. 

[0105] The block distortion accompanying compression processing can be reduced by 
processing (low pass filter) which reduces the high frequency component after 
defrosting, without distinguishing the configuration which performs processing which 
emphasizes a high frequency component before compression as mentioned above, and 
performs processing which reduces a high frequency component after defrosting then 
the flat part of an image, and the existence of block distortion. In addition, in the JPEG 
compression which makes 8x8 pixels 1 block, and performs DCT conversion, since a 
block boundary is set up every 8 pixels and block distortion occurs into this boundary 
part, block distortion can be reduced on the configuration which processes a high 
frequency component only about this block boundary part in every 8 pixels, then the 
twist effectiveness target. 

[0106] Although emphasis of a high frequency component and reduction are made 
performed about each RGB code with the configuration shown in drawing 14 As shown 
in drawing 15, an RGB code is changed into a YCC signal (a brightness Y signal, a color 
C signal, and becoming signal) before compression. After performing processing which 
emphasizes a high frequency component only about a brightness Y signal, compression 
processing is performed, and after performing processing which reduces a high 
frequency component only about a brightness Y signal, it changes into an RGB code and 
you may make it output after defrosting. If it is the configuration of making the 
.processing which emphasizes a high frequency component only about a brightness Y 
signal as mentioned above performing, emphasis of a high frequency component and the 
count burden of reduction processing will be mitigated. 

[0107] in addition, a matrix operation can be made to perform conversion between an 



RGB code and a YCC signal, for example, the transformation matrix to Y, Ery, and Eby 
is set to 0.299 0.971. 0.587 0.144 0.701 -0.587 -0.144-0.299 -0.587 0.886 it is - moreover, 
an inverse transformation matrix - 0.971 1.000 -0.029 0.971 -0.509 -0.223 0.971 0.000 
However, there are various modifications in a matrix. 

[0108] It is good also as a configuration which may make any of hardware and software 
perform emphasis of said high frequency component, and reduction processing, and 
makes emphasis processing perform after DCT conversion at the time of compression, 
and makes reduction processing perform before DCT conversion at the time of 
defrosting. Moreover, although well-known various approaches can be used as the 
approach of emphasis of a high frequency component, and reduction processing, it is 
using a convolution filter and a high frequency component can be processed correctly. 
Moreover, the Flea Rie conversion may be used for processing of a high frequency 
component. 

[0109] Furthermore, emphasis processing of the high frequency component before 
compression can be considered as the configuration made to perform to the interpolation 
operation and coincidence of a pixel signal of said MOZAIRU filter. For example, when 
making a interpolation operation as shown in said table 2 perform, if a multiplier beta 
is enlarged, it can consider as the configuration which makes emphasis processing and 
the interpolation operation of the high frequency component before the compression for 
reducing block distortion perform to coincidence, for example as about beta= 2 from the 
sharp nature of an image becoming high (a high frequency component being 
emphasized). 

[0110] In addition, what is necessary is just to aim at emphasis of a high frequency 
component with the multiplier beta using the interpolation operation expression shown 
in said Table 4 • 6, when the classes of mosaic filter differ. Moreover, although the 
compression processing in the electronic camera which used the veneer-type mosaic 
filter was described above, the reduction processing after the emphasis before the 
compression about the high frequency component for decreasing block distortion and 
defrosting can be applied suitably, without being limited to said electronic camera. 
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[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the signal transformation path of the electronic 



camera in an example. 

[Drawing 2] Drawing showing the configuration of a RGB mosaic filter. 

[Drawing 31 The block diagram showing the detail of the image interpolation section. 

[Drawing 4] Drawing showing the basic configuration of a YMCG mosaic filter. 

[Drawing 51 Drawing showing the basic configuration of a YCGW mosaic filter. 

[Drawing 6] Drawing showing the basic configuration of a YCG mosaic filter. 

[Drawing 71 The block diagram showing the detail of the image interpolation section in 

the case of using the mosaic filter which is not equipped with R and B filter. 

[Drawing 81 The flow chart which shows software processing of the interpolation count 

in a RGB mosaic filter. 

[Drawing 9] The flow chart which shows software processing of the interpolation count 
in a YMCG mosaic filter. 

[Drawing 10] The diagram showing the frequency characteristics of a interpolation 
matrix, and correlation with the interpolation processing multiplier beta. 
[Drawing ll] The diagram showing the example of a property of MTF, and the property 
of a multiplier beta that it should correspond to this. 

[Drawing 12] The explanatory view showing the distance of the shaft top image point in 
a focus side, and the image point outside a shaft. 

[Drawing 13] The block diagram showing the signal transformation path of the 
electronic camera of an example in a detail. 

[Drawing 14] The block diagram showing the flow of compression processing and 
defrosting processing. 

[Drawing 15] The block diagram showing the flow of the compression processing 
accompanied by YCC conversion, and defrosting processing. 
[Description of Notations] 

1 Taking Lens 

2 CCD (Optoelectric Transducer) 

3 Low Pass Filter 

4 Infrared Cut Filter 

5 Mosaic Filter 

6 Image Memory 

7 Image -Processing Section 
7a Image interpolation section 

7b Color transform-processing section 

8 Gamma Transducer 

9 Picture Compression Section 
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s„ ccx\ mmmcR, g, Bax&QH&s&Sifito 40 

S oTt>, agBlt<D7f ;U£fel±, R, B<0 

JJlflOYe. Cy, Mg, WfcifCX/^f ftT'&oT 
<, R. G, Be-lf-r^7-f;I/^W^©*7— 7-r;l/* 

[0 0 2 5] W*JS5i2K05SWT*tt, fufe*5-7^ 
/l/£tfRed. Green, Blue 7-f yl/^fc^ft^ftWU 
aSB^ICOt^TRed. Blue cDfl^fi^-ft-fftffi P^lc 
«fc OjRAS 1 tic, a@B3l<D{§WS:X, iitjism^pl 

«flTa@H*fcRi;e©a7-7Y/i/**fc-D®jg© 

m-mnw-^m^x' , mmmm®ft-cRe<i7 4 50 



1 0- 1 7 8 6 5 0 

8 

^feoB^ofi^fiKo^a^R" . Buiam^piig?F*gT- 

Blue 7-f /l/*%fcOBfg©M*§ffi£>¥i3ffi£B' t L 
tz ttlC, R ed, B lue fc^flffiWffl r . b 
r=R' + 0 (X-X' ) 
b = B' +p CX-X' ) 

[002 6] _hie«^ctC*3(/^T*>. /3£*t<TSi:B 

So »*JH6E«o«WPtt» Hu!a*5-7-r 

&< i:tGreen7'C ;l/*&W-f S— Red, B lue 7 

4 bwxw? 4 *^emsMT^oT> a§B 

JRfco^TRed. Blue Ofc^fiK-ft^ ftffillflfcj: 
&S £ tic, Biji2m^SS^T'7-r ;l/*fe5?ijicftg L/c 
fIWD¥£HI£Red, B lue <0<l^fl r ' , b* leg 

^i:|5li:fe<0*5-7^;l/^*feoB^fi^li©¥^ 
S%X' i:Lfci:tlC, Red. B lueH^tOffifHIffi r , 
b*, 

r = r ' +jS (X-X' ) 
b = b' + 0 (X-X' ) 
tLTS&SflffiULfco 

[00 2 7] *7-7^;^tLT, #iJx.l£G, Cy. 
Y e 6 £3 tlM *7-ol/**flH*£Jf 

£T£oT, Cy, Ye^W/l/^fcfcOffljRfCfeV* 
T, Red&tf Blue {fW&WCcfcoT^&S^tlC 
fi> pltt?rtT'<OG, Cy. Ye^ft^ftW^ffiC' . 
Cy' , Ye' »6S-^ ISWI^b' . r ' IC 

f LT, ^m^nfeb' , r' 
Kr = r' +/J (X-X' ) , b = b" +0 (X- 
X' ) (CftAf 5C£T% RedRQ'Blue {1^1*^ 
fcJ:oTjR46Sili:^T*f So 

[00,2 8] BI««7E«««Wett, WIB/J*Ji6** 

fee 7t^^0MTF (Modulation Transfer Function) 
ti, H^XORD, ^SggitCioT^ft-TScDT', M 

^Di:tS 5 x 5BHOni^i:-rs«fi)ci: Lfc 0 
[0 0 2 9] fe©SStt*#ASi:, nl^%/£<1-Sc 

i: $ ft s is«%/2: < -r s x y s;^ifi t?ftfej^ 
cofa^^ft^ftseft-rs^^'j^ii^, R^tyoE* 

[0 0 3 0] fr^S^tCctSi:, Sg«rtOflt^¥l^% 

^tBtg^ftTi/^s*^, 2^7to^ umomi) 

* S l^lc felt S^ilrt S^lfflWMb $ ft S C i: tc 4 



9 

[0031] frfr2>mf£ic£zt. mm<D<$>u>icttLT 

fc>ns 0 ffimmmffiEtii. mx\t, t^jvn^vx 
ffiMW-t ymmvrc&ic mmmcmm^mw l xmiE 
tztzic t^^h^yy^m^^f^ymm^rcub 10 

coo3 2] w^aiifsswwi, mmmwz 

2<D&m m?ctt'n?mmmm&x&-3x, Emmie 

J PEGI±m<D&?imim®ZM&7avt 
LT 2 #7E«££&ft^{t£fT o THftT-*-^ <D 20 

fo ^LT, Wiiii (ftft) ftteti, ^/Sifc^ttSMlT 

[0033] mxmmmvftwxii, tufe&7n-y ? 
<Dmnmtt®m u mmmmm^mm^m^km 30 

J PEGEI§?ti8x8HI=£l7o-y^LT2#n; 
BPS, 7D-y^#^£-fSgB#(CO^TiS;Jl?£ 

[0034] immmm<D%wvtes msmmtt'no 
aft t- $ mm? s Suiaa?* *?<D¥mfo**:>)fr 40 

laimtximtzw.?*) t^ias^x. mzizmmic 

£{C&So 

[0035] immi4mm<Dftwxit, mzKn&mm 



10-178650 
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Xff G reen7 f ^^rfJftWclEylJ-T S~7^ S 0 Og|5 
5mt&ltt)S¥§fStf 2 aS<Dfefg^ (Re 

d, Bluefl^f) £f#Sfctf)®Red, Blue 7-Ol$^: 
n ^ n A WiiWc ft S J; 9 tc E9U L tc io => - 7 j )l $ 
JHi^&ftS. c©«fc5f!:S*sao7-f/l'^*jSaiJWK: 

[0036] a*«i5iE«©»weti, Huiea?*y<7 

{cfc^T, MKS §Hfi$<D7^;l/ 2 fe<hg&S &©{§*§• 

B^lCfBflWifcLifc. #J;Lf£R, G. B^6*4*7- 
7i-;l/^*ffli/^5*&f«:«, SHilftfCR, G, B<Z>1^ 

•rn^ i o©««o*^»6n« c ticzztzib. mm 
mmc-D^xffimitwzfi^ &®mnicR, c b© 

[0037]^ tuseffip^saai: trii, 1 ~9 
stSEHSis»oa»i*'fTA So w*«i6aas©awp 

oTtT^e^^LfCo 

[0 0 3 8] frfrZffimCZZt. 3>#'Ja-5/3> 

»£lTfr-l£So »*3«17E«0«WTH:, ffiGXMS 
fiJt^OJaa^, »SfI^ico^TtoWf5^i;L/co 
*^SfltJ5KfC«t5i:, «IJ*tf, R G Bfi^YC CfS^ 

&umYmmc^xcDfrmmfoj£ft<D%emmmzm 
u MimicmmYMmc^xvfr&m&fcftzim 
?zmmzmLxfr<b, Yccfl%RCBifcs« 
■TSo 

[0 0 3 9] 

*Mt&BWm%^'btLfcpJifeffitg.\*iX<Dmi<D¥-£l 

tstfttc, &®toffi&%mmx'ffiM®tf#tbc>tizt 

[0 0 4 0] I«*a2tetc«fSB^{cj:Si, Red7-c;b 
£, Blue 7-i-;l/^^r(ix.!5:l/^'5-7-('/l'^^fflt/^S 



1 



11 

mxm$m<Dmmc&% £. &Bwm<D<mm 

coo4i] m?m.4im<rmw\c&%t, nmwmc 
£i^*f RMastf-c 1 5 1 ^9 %}Wtfh% 0 nacm 6 ie« 

0»WfcJ:Si:» #v-7-r;I/#tf, G, Ye, Mg, 
C y&H©Red7-r;l/£, B lue 7j Jl*%ffi?L%;^l} 

B ®4f Rgfg£ & 5 ft 3 i: i, •> 3 & 3 „ 
[0 0 4 2] Ii*3S7lS«^^tcJ;5^, U>X<08 

o ^^^sg^o^fttc j;5mtf <D%it%, tmmimc 

*5l,>T*f lE-f S C i: T£ 5 h !/> -5 S&Htffc 5 . MM 
T # * 4: t ^ JftStffc S . 9 3B38<D« W fc <fc § 

[0043] mtmrnmnrnmc^^t, i/yxic& 

T\ Mne>{&TZWt>-flz7u y*m&*<BatiV1*Zt 
SMiar% ®K©ffiT*fl E ta1Vc7n«y*S#*<fc»J 30 
[0 0 4 4] il;£«l3!E§c©?gWc<k3£:, 

[0045] m#mi5iffi<Dizwic&z£, ^^tvi 

mzzmMit < , im&mzmmitxzz £ 
/£#©$aa© i &&tm < , m«aMiE**»tt 3 c £ # 

[0 0 4 6] W*«17iE«©«WfC«fc«i:, »8Y{§^ 

<Dfr*$imttMi.£?% c£x\ mffi&f&fttDmmicisif 

[0 0 4 7] 
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x, H*L4«/^flc*»6©jt¥««, »»uyxi* 

ftLXft.n%mm?£ LT<DC C D (Charge Coupled D 
evice)2±tc, §SC C D elM;£ftfc#H7-<>l'*«ft 

LTsatsn; c c d zxit, WEW5*©3tt*fl»3t 

[0 0 4 8] fflK&H^-f-yi/^fcLTW:. 0J*{£, 2 

h1-«#fl«*'y h7-r;l/*4, RCBX 
t4CMYGftHOfe7-e /I/* ©USa^t**** 5 * 3 *1f 

-f^7-< , ;b^5*'fflt^n*o ButeccD2^e.m7 t j$ 

[0049] mmm?^ev 6icimttitcmm7-"-z 
it, B«jaaW7 0B«*fKW7 a {cfet^riSHfflas 

CTJ PEG (Joint Photographic coding ExpertsGro 
[0 0 5 0] SB^gRlO-eti. ffiWf©Hfi-r-£$\ 

it, cpmucz^xpmzn&KDtT&o Win. m 

mwmmw i a lasifzffimmmic-D^xm l < mm 
[0051]^ wT©*HHwaao»iWfc*v^Ta:, 0 

2tC^tJ:?5RG B<D-t-9 , -Y^7-c;I/^*fflV'»S'E>flD 
^■T^o 02©t-lf-<7 7-r^{4, Green7f;U£3: 

mtt^jcffijij-rs-^r, aoosu^'fcRed. Blue 7-c 
>v ^ ztizfttfmmcftvmic % 5 * 3 e^j l js t © 

*H\ H3^^T¥^fflt©gl52l{C*3^T, aBH** 
ff^^L/c5 x 5mm<Dffi)$fiX\ #7-c;^feStf 

[0 0 5 2] &<Dnm&Z%XZ>£, 5X5H^W±C0 

fig ^ l r t at < f %> £ x v i?<mx&& 

tfmija-rzrcib, 5 x5wmm&comw£? %>££&& 

SU\ -7j, 03 <D«iHIIHIS|522Ttt, WTOi^K 
LTW1^^5„ H2fC*5^TR7-r;l/^ 
B^R34&riB7^;L'^iS*B43©#a^ (ffigiiJR) 
icWJS-T5GreenfI^G34, G43(i. **&»SJiH*h 

[0 0 5 3] G34=R34+G , 34 -R'34 
G43=B43+G'43 -B f 43 

CclT% G'34 , R'34 tt, aiiBJRT** R34**i& 
tLfc5 x sa^fjWSWOGreenfS^, R edfl^f 
ffl^r^L, G f 43 , B'43 fi, aBH*T*S5 B43*cf 
i&fcLfcSxSH^flWrtOGreenfi^, Bluefg^O 



(8) 



13 



10 



[00 5 4] G'34 = (G13+G15+G22+C24+G26 
+ G 33+ G 35+ G 42+ G 44+ G 46+ G 53+ G 55) /\l 
G'43 = (G22+G24+G31+G33+G35+G42+G44 
+ G51 + G53+G55+G62+G64) /12 
R'34 = (R12+R14+R16+R32+R34+R36+R52 
+ R54+R56) /9 

B'43 = (B21+B23+B25+B41+B43+B45+B61 
+ B63+B65) /9 

*t\ 3X311, 3X5II, 5x311, 7X5BSH 

[00 5 5] C7^/l/*Bg|C33, 
X B 43, G7^;l/^1IG 44(C ttfct Z> R edM*f«*tH 
ffiR33, R43, R44ttWTOJ:'5CLT**&nSo 
R33=G33+R'33 -G'33 
R43=B43+R*43 -B'43 
R44=C44+R'44 -C'44 

CCt\ mi&tmmc, R'33 , G'33 asa^G*2o 





S 


b 


r 


B 


G' + B-B* 


B 


R' + B-B* 


G 


G 


B* + G-G' 


R* +G-G' 


R 


G' +R-R' 


B' + R-R' 


R 
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« 33*tp>bt Ltz 5 x 5PiJRSttrt4)Redffi4t, Greenfl 
^©¥iSffi*5*U R'43 , B' 43 (i. £BHiflB43% 
4>4>£ bfc 5 x 5 9iXftttrt0Red@5. B lue fl^fcD 
¥£11*^ U MK> R'44 , G'44 (4, a§iS^G44 
Lfc 5 x SHJRIiMnORedflP}. Greenfly 

[0 0 5 6]MtC G7-c;l/^ffij||G33, RTV/I/*® 
SIB 34, G7^;U^iB*G44tWlS-r5Blue <I^£>*i 
raffiB33, B34. B44(i«T<Di9(CLTARi6e)nS 0 
B33=G33+B'33 -G'33 
B34=R34+B*34 -R"34 
B44=G44+B'44 -G'44 

CCT't. B'33, B'34 , B'44(±, G33, R34, G 
44* J E-tt* r fl«f'C>i: Lfc 5 x 5B^JgSrt<DBlue 

[0057] ±Eo*iia»»**fc4i>si:, gic^t 

•k^Cfc*. aitfe^T, BGR&, aBHfS<D{§^ 
[0 0 5 8] 

mn 



[0059] ±tm i icsvr j;?^ rismm<Dm^m 
s£te£f#€>ft*c Mies 1 <D#&mt L 



[00 6 0] 
30 [g2] 





g 


b 


r 


B 


G' +$ (B — B* ) 


B' + 0 (B-B*) 


R' + 0 (B-B') 


G 


G' -f 0 (G-G*) 


B' +/3 (G-G') 


R» + 0 (G-G') 


R 


G* +3 (R — R' ) 


B * + 0 (R — R' ) 


R* + 0 (R-R') 



[oo 6 i] a2C^-fjStt, «*^:ir<f SfcH»© 
U /? = 0<Di§£, *aiito*7-7^;^ci£i; 40 

Tg3C0«fc?fC LTt>&V\, 
[0 0 6 2] 
[S3] 







B 


b =B 


G 


g=G 


R 


r =R 



[0 0 6 3] ±i2T*tt, 02(C/^L/-cRG B*if-f*7 50 



*(S^ , rS l £.0"Pttft<» YMCG. YCC&ifcDffl* 
CT*ti> 0 4~06(C^-TJ:5'S:fllfi)tCD ; e-»f-i'^7-i'/l/ 

?<ot§-£tic^xmw?Zo ia4~E6{±, &fe7 

J)l$CDMfr&t>&(DM*B*7rs?i><DX&r). CCD 
2 IS U T |BI C / - > © 7 ^ /1 5 ffitftffm K) 

[0 0 6 4] H7M\ 89EH4~BI6k:^"r«t5*«jS 
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[0065] mic ffimmtw&33ia3^x. nm<om 



9#FwW 1 0- 1 7 8 6 5 0 
16 

* C{I#tf, S»StHH8Q2t43t^T R G B{§^fc^$$ 

ns„ 

[0 0 6 6] 
[&1] 



b' 




-1 


1 


1 






0 


0 


0 


r * 




1 


1 


- 1 





Ye' 




0 






Mg' 

Cy' j 


+ 


1 


G' 






0 





[0 0 6 7] ±ffift 1 Kfel^T, Ye' , Mg' , C 
KfcttSYefi^ffi. Mgiff, CySft, G{g*§ 
£tU b* . g' , r* «, HuffiYe' , Mg' , C 



10* "to 

[0 0 6 8] 



0 4 te^f Y M C G * If -T * 7 ;l/ 



^gfrfcR. G, BO¥lSffl*^38 



J?a533K*^TSIIBMBA^i65n5o 
[0 0 6 9] 
[SM] 





8 


b 


r 


G 


G' + 0 (G-G) 


b' + 0 (G — G' ) 


r ' 4-0 (G-G ) 


Ye 


G' 4-0 (Ye-Ye' ) 


b' 4-0 (Ye-Ye') 


r ' 4-0 (Ye-Ye ) 


Mg 


G' +0 (Mg-Mg ) 


b' +0 (Hg-Hg') 


r' +0 (Mg-Mg) 


Cy 


G' + 0 (Cy-Cjr' ) 


b* H-0 (Cy-Cy*) 


r' +0 (Cy-Cy') 



[0 0 7 0] mu 0 = O©if^ agajRGki^ts 

a^ffitt, g = GtLTti^„ £4IC&^T. G, Y 
e. Mg. CyttftBHJROfaW&^U g, b, r 

», Mraffi**-r 0 -7?, Hstc^-rYCGw^-if-r^ 

[0 0 7 1] 
[»2] 



G' 



b' 




1 


- 1 


0 






0 


0 


0 


?• j 




1 


0 


-1 





w 




0 




Ye' 


4- 


1 




Cy' 




0 



★ [0 0 7 2] CCT'fe, W , Ye' , Cy* , G' 

«, aBH***^^ bfc 5 x 5 B*ffi«rt{Ci3»*5W 

Yei^i, Cyifi, Gft^fi^n^n^ 

g' . r' li, MfSW , Ye' , Cy* , G' lcS~3 

traeasnfeR. g, B©ap^tt**"r. astc 

jS^YC GW^V*7-r;]/*©Jf£{ai, a5(c^-f 

30 [0 0 7 3] 
[«5] 





8 


b 


r 


G 


G' 4-0 (G-G') 


b> 4-0 (G-G') 


r' 4-0 (G-G') 


W 


G' +0 (W-W ) 


b ' 4-0 (W-W) 


r ' 4- 0 (W-W) 


Ye 


G* 4- 0 (Ye-Ye 1 ) 


b' 4-0 (Ye-Ye') 


r" 4-0 (Ye-Ye') 


Cy 


G* +0 (Cy-Cy') 


b' 4-0 (Cy-Cy') 


r' +0 (Cy-Cy') 



[0 0 7 4] fib, /? = 0Oi^ SBHiRGfCfcttS 
di^ffitt, g = Gi:LTta^, S5lCfet>T, W, Y 
e, Cy, Gfi, & gBisCDff *ffl£^U g. b, r 
tiffiP^fl^^-To MK, 06 ICtkT G C Y ^e-y-f 
;l/*<o«£k:a, » 3 (Cfto T G Y C ft## RGB fft^f 

[0 0 7 5] 
[»3] 



[0 0 7 6] »3te*5^T, Ye' , Cy' , G' ti, 

40 aBH**f tfc 5 x 5®mm®mct3if%> y e e 

HijI5¥^fiIfj-gg|531T'H-»^n, b' . g' , r' 14, 
huIB Y e ' , Cy' , G' tcStJHHIISftfcR. G. 
BO¥t5ffi%^fo Sfc, 06{C^-rY C GW^7 



b 1 




- 1 


0 


1 




G' 


[0 0 7 7] 


8] 
r 




1 

- 1 


0 
1 


0 
0 




Ye' 

C y * 


[36] 
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17 18 





S 


b 


r 


G 


G ' + 5 (G-G 1 ) 


b * 4- 3 (G-G') 


r* + 5 (G-G 1 ) 


Ye 


G' 4-/3 (Ye- Ye ) 


b' +0 (Ye-Ye) 


r 1 -1-0 (Ye-Ye*) 


Cy 


G' +0 (Cy-Cy) 


b' + 5 (Cy-Cy 1 ) 


r / _+5 (Cy-Cy') 



[0 0 7 8] fit, 0 = 0 ttga^GfCfcntS 
f^ftH:, g = G£LT£&l\, S6Ki5t^T, G, Y 
e, C y imgmmcDimmZKL. g, b, rtf*f|?g 

[00 7 9] fflOIP^ V h 'J ^ XcDMI&^ttti, 

6W^7-c;l/^Re dX&B 1 u e<D*7-7-f 
/U*#*«f SttfcHiRfCiotfSR e d<i*fX«B 1 u e 

3 0 20 
[0 0 8 0] -77, ft^cOMTFli, 



UyX<D®r>^ * 



* ^gutters ur^ft-rs^e, xt^ftX'&mtzv 
mt TZitzffimtzgmviiZnimcmz.tzcttf 

T*££ 0 0lJ*.t£ C CDT'ffl^L/ciS^MT 011 

mzis. 1/2 hmmmc&sLT&nz&z 

[0 0 8 1] mm-?hV?X<D®i&%.¥f&*P»„ tt 

Phw =-0.333 +1.333 0 
[0 0 8 2] 
[S7] 



(l"5) /9 


0 


(1-5) /9 


0 


(1-5) /9 


0 


0 


0 


0 


0 


(1-5) /9 


0 


(1^5) /9 


0 


(1-5) /9 


0 


0 


0 


0 


0 


(1-5) /9 


0 


(1-5) /9 


0 


(1-5) /9 



[0 0 8 3] jM!|t14<?)Jg*i^F tay p 

/?= (F tayP +0.333 ) /1.333 30 
mc£t>-£% £ 1 1 olHgT'^So Sfc, U^XCMTF 

[0 0 8 4] #tc, H«ffiBB»cfe^*saispW*ffH¥^a 
(CO^T^-rSo CCT'fi, 0 2 COR G B^"tV^7 

J9ffi*St»f SH2E-r3.fc5fc, ¥i^fiI<Dat 40 

^^^'J%add2, add3, add20, add30£L 

[0085] (O^tc&ttss^coasitf^nehGi 

1. G31. C51T-£S±fr6 1 §g, 3#g, 5#g© 
3 7WyKfett*«^(Rl<D3iiJ(S©a*, add3fcA7U-T 

s^jyvmiiftommz. uneici]. n 

ne2[i], line3[l], • • • • ( i = 1 H82ffil4>ffijS 
add3[i] = linel[i] + line3[i] + line5[i] 50 



£T& 0 
[0 0 8 6] 

00*. If. add3[l]=linel[l] + line3[l] + llne5[l] 
= G11 + G31 + G51 

add3 [2] = 1 inel [2] + 1 ine3 [2] + 1 ine5 [2] 
= R12+R32+R52 

[0 0 8 7] (2)H2JCfett*£JS(Dii3R*^nf f nB2 
1. B41Tfe5±^e»2S@. 4SgC0 2 7^ytCi5^ 
««Krfil4> 2 HH<Dfn£add2f;:A;'j"f 3„ 
add2[i] = line2[i] + line4[i] 
0>J*.tf, add2[l] = line2[l] + line4[l] 
= B21 + B41 

add2[2] = line2[2] + line4[2] 
= G22+G42 

[0 0 8 8] (3)i$BHSRG33£=N:*fcl,;fc5x5Ii* 
f§R33' , G33' . B33' £\ #<Q«fc •? {C LTtHCf 
R' =add3[2] +add3[4] 

G' =add2[2] +add2[4] +add3[l] +add3[3] +add3 



(11) 
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[5] 

B' =add2[l] +add2[3] +add2[5] 
R33' =R' /6 
G33* =G' /13 
B33' =B' /6 

(4) m 2 X' G 33©£$?<D R 34£)i g £ L fc £ £ C0& 

[0 0 8 9] R' =R' +add3[6] 
G' =G' -add3[l] +add2[6] 

B" =B' -add2[l] 10 
R34' =R" /9 
G34' =G' /12 
B34' =B' /A 

iW, R' +add3[6] <D R ' G33T*4i>fcRfi^«>« 

G' -add3[l] +add2[6] IC&ttSG' , 
B" -add2[l] lOSlfZB' fenfltTfeS. 
[0 0 9 0] (5)jgfC, R34(D^K^G35^ftgH^i: 

R ' = R ' -add3[2] 

G' =G' +add3[7] -add2[2] 20 
B ' = B ' +add2[7] 
R35' =R' /6 
C35' =G' /13 
B35' =B' /6 

ffi, R' -add3[2] OR' «\ R 34^46^ R{f*f©3£ 
ftn?*<K G" +add3[7] -add2[2] fc£t*SG' , 
B' +add2[7] fCfcttSB' fcRflrefcS. 
[00 9 1] (6)±g5©W»4«^lfiHcH^a»)ig-ro 

(7)^fc, B4i<07-r>fcftBiii**»-r. ccm 

^T*«I^|p]0?P^46, MI2(3) ~(6) O^JB-emW 30 

add20[i]=add2[i] 
add30[i]=add3[i] 

add2[i] =add30[i] -1 inel [i] Xtt add2[i] =add3 
[i] +line5[i] 

add3[i] =add20[i] + line6[i] 

ft, add20[i], addSOtiJcDS^y^Dti, ±!B<D£ 

■?l£add2[i] . add3[i] <Dmft®%.lC]8^Xm®B*M 

[0 0 9 2] (8) (3)~(7) *«0igU £X<DMmiC 40 

*'j*fl§^hif, &ss$5fc5x5S$&tfi*!(cs£ 
ns^sisRoe^^^oaRS^H-r-sig^KJt^, its 

C5T% ±aSMWIHH4, mmm<DWm?-Z*ziy\d 
a-^'MEarrscfcfcJ:*), V7h7x7fc«i:oT*> 

Xfi0 9<D7D-?-v— hfcjjrfo 
[00 93] 18(070-^ + -^^ RGBtifl'* 
7^;l/»^;i:^(Dy7h7x7i!!lIia5» 50 
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7FT 0 S*\ (SI), «^T£ 

(S 2) „ ^H^{CO^TMF^»*^7LTl/^l^ 
iigiii^cDifil^OB^ (5x5H*fg«rt<DH 

ao {co^T^fe«o¥^ffiR' , c , B- m\nt 

% (S3), 

[0 0 9 4] f LT, BiJsfi^pi^ffl R ' , G' , B' 
^T, MfSffir. g. bfcfUWS (S4) o ffiSESUI 

u/ttiiaitf[*ffi^-r*i: (S5) , ^oaaiijR^-b'y 

hL (S6) , fuses 2tcMoT±i®^{CO^TW^ 
SS7 Lfc#5fr**JgiJ*-a\ ^H*tOl^T»7-rs* 

x\ mi s 3 ~ s 6 t) jg-r, 

[0 09 5] B9©7n-*-\r-M4, H4<DYMCG 

■tifi' * 7 -r ;i/ * ^ v> rc t # © v 7 h 7 x rmmc «t 

Sffilffl%^-r 0 $f, Bi«7*-**tt#i&* CS 11) , 
««/^T^H3R»c-3lr>T«|iBH-»A^7LTi/^^gA^ 

w»j-r« (si2) „ ±mm\c~D^xmmmm%7Lx 

W^ffiYe' , Mg' , Cy' , G' %#ff.TZ (S 
13) o 

[0 0 9 6] #IC, fjIB¥i3fitY e ' , Mg* , C 
y" , C * % r' , g* , b' fcfg»f* (S14) „ 

it, buIb r ' , g* , b' zm^x. mmmr, 

g. b*SWT3 (S15) . MfEH-VL^MIIfl««tilA 
t %t (S16) , *OffiBH**-b"yht (S 17) , M 
IBS 12(CMoT^B^tCO^Tffira^*7 Lfc3&»S*'* 
WSJ**, ^B*K-3V>T»7r«S T\ MIES 13- S 

i7(Dsaa^»jji-r 0 

[0 0 9 7] tC6X\ W.ttt^lCtS^Xlt. CCD 

mmmx<DMiEtt'ntni:ft^ nmmttmmLxtt&m 

i^tcffiHWaaStifcr. g, bOfiflCiSAr, A 

g, Ab**ntT, *7-rh/^yx. y^>Mfi* 
r. Ag, Abic-ttLxj%mmyt*ffiiE?%rzit><Dmm. 

ZmWLXffiiEL, KiIEJnfc«HSAr; Ag, Ab 
fcffll^T, iiSfiOft^firo . go , bo «I5J:7 

[0 0 9 8] a = 1 /cos' <o 

f. xii-r^i:. 
to =tan *' (x/f) 

i:*5 0 CCD±T'(t ott, ^®*a<0 1 / 8 /£tta 
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oT^tlff&^C £Eft3 e =ttX, C<D&Mat*'7 

r, Ag. Ab^HWLTfrfcftil&A r, Ag, A 
bSr^DfCieHU CCDteti^n/cil^A r. Ag, 

Abt. mmmmtntcr, g , b^g^iicD^s^ff 
[0099] mm<om. mcw^xzn, wttzt. 

®mcfiot§-&lCtt. 3 x H x W(D®tk<DfkWmmtf& 
gEftStf, ±si<D <fc 9 E LT^ffliST^fci lESr'fT* 10 

if, *wjaaoia»tt, 3x (hxw/4+h/2) t 
[oioo] ±ffi©«k?4iiifflj!ia*<fft>n5* 

^0*?**7fcfc»**iB«T-*<DEfli. fiP2SK (ff 
ft) E-D^T^f 3„ Hl3tt, HlfCjj*Lfc«?** 

i*^a<o^fi(4, WtBuyxsu immmy-t >i$s 20 

2, jStfMB* y r-7f;U#53, RGB Xti CMYGit" 
©fe 7 ^ ll 5 OMHtetrttfr 6 ft § t If * 7 ll $ 54 
£/rLTCCD (Charge Coupled Device)55±E{$&;£ 

[0101] ffiffiC C D55*>6ffl*«nfe*5lHg^tt A 

/D**«nfc», ia«^*y56fc-HiHttsnSo ft 
lam** * >j 56Esa»3 nfcBfUr-* «, t-r, vh 

U*x (l) 57K«fc»K WJWTelMBLfcfcOffl* 
f!Eifir3< <fc5ESaJlSn4. *fc, vh'J^X (2) 30 
58fc «fc 0 , AIB©IHil^©*iJi|[fcifir5< «fc 9 icfisn 
5o <SU vh'J^X (1) 57fcvh'J*X (2) 58i: 

[0102] #e, v<< y^y hn-;i/59T% ig^fta 
fe^tcft§<fc-5(c 3o<offl^n^n^^$n, c 
nEi^ *7-rh/^>xjyffi6nSo #e, vhu 

(3) 60E<fc9, ff^iilfcC RTlCWULfctZlC 
igijEftSi^E^&U ME, hP-;l/61 

S2ft3 0 40 
[0 10 3] HE, ®ffEISg|562T'J P E GJESlftifE 

tzmmT-zw^mw-t^vttictmztiZo c pu64 

67fi, 89EC PU64EJ:oT-r--*©**&#. 
[0 10 4] CCT\ ttifeH^ESi9!62T'«, 014E^ 

t &?icLXKmRvmw. (#s) *fT9 0 HHKavr 50 
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5jaa*TOn, 8 x8K*7"n 

DCT (Descrete Cosine Transform) gk^itt 
ft, /^7^yftmt£tlX, ffiSSx-*£ft3o fflfr 

[0 10 5] ±IE<D<fc9fcLT, ff«ffljtcKai6fiK«'* 

nm&mir 5 c t ft < , ftffi£0ffiH&£#£ffi*-f 

S«IS (n-/^7^A« E<koT, ffiUflyiEfli? 
^D-y^M#*(ft»-r5<lfc^1?fr5o 8X8B^ 
^l7D7^iLTDCTfMff9j PEGffilT 

E7n-y?^&#?t£-f£cDT\ uO8«S(07D7 

[0 10 6] HHfC^f R G Bfl^ft^ft 

Eo^T8SH»jS#©a«. ffi»*fTtrt*«i:J:£ft4 
tf, 015E^-t<£?E, EEHfluERGBfi^YCCff 

^ (i»^Y{B^i:fecfg^i:ftsfi^) e«»u mm 
Tvz-iSffimi&ftz&ffit&mmzfi^ xi?* r g b m 

[0 107]«, RGBfS^fcYCCfi^fcOlffloaSI 

Y, Ery , Eby ^©SftV f- U ^ 

0.299 0.587 0.144 
0.701 -0.587 -0.144 
-0.299 -0.587 0.886 

Xh<0. ttz, ®&m-?bv*xii. 

0.971 1.000 -0.029 
0.971 -0.509 -0.223 
0.971 0.000 0.971 

[0108] mssmmL^<omm. mmmit* ^~ 

K7xT, V7h7x7©l/^-fn»cj:oTfTt>*rtfi 

•a-, »j««fCfiDCT«gi©^fcfliwftis*fi ; to-a--5« 
j.—y3yy^?v^^m^^ctx\ mm 

[0 10 9] ME, £ffiffi<affiffl&j$#0%H£ig£, 
;!/ 7 -r /I/ ^ OiHRli^OfflilfflSiW horse 'u 
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fc*H«rfcfTte**««4:"r*i:i:««i»**. 
[0 1101 M. €+)V^7^l/*<DfflKtfg&Si§£ 

Ti±, ¥«:£©^V^7^/l/*£ffl^*:W?;*j;<5tC 10 

f 7n-y?0o 
[0 2] RGBt1fW^7-c;I/^<Da)S*^-r0 o 

[s 3 ] m9fflm&<Dmm*7F+7a v * m a 

[04] YMCG^f*7^;L>*<0g#8$£^-f 20 

0 O 

[0 5] Y C G W€f ^^7 

0o 

[06] YCG*-V-{t7<(il2<r>m*mtil*7ji*Bl, 
[07] R, B7Y;l/^^<ix.*^ ; e-»fV^7' I ';l'^% 

[08] rg B*-«f>f *7-c ;i/^tcfeit**SHIIH¥oy 



1$BB¥ 1 0- 1 7 8 6 5 0 
24 

* [09] YMCG : E*f-<?7<<)l<'?iaslfZ>ffimm<D 
V7 h7x75&a^-r7D— ^+-h 0 

[010] «Hivhu^x©ja»fti#tti:, ffirajaa^sc 
ran] MTF~©8tt0jfccnica£r'<#&a/^«F 

14i:£^-flS0 o 

[012] tr>HiCfitti«i±«jSi:(im«jSi:offi»l 

[013] X«mo«?A^70A9K8lliHI«mnk:^ 
-T7n-y^0 o 

[014] EmmWRT}Mn9mv>Mti*7jit7u'yZ 

0o 

[015] YCCg«*ff5E«HBSRtf»a«iaoffltn 
%^t7n7 ^0o 
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